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I. INTRODUCTION
Hong Kong SAR's residential property prices turned around and began to grow rapidly in 2009. The rebound at the more expensive end of the market and in the mass market segment took place roughly at the same time. Currently, prices of the larger, luxury residential units have resumed the trajectory seen before 2008 and are again beyond the peaks reached in 1997. Sharp price growth is also observed in the mass market segment as well. Indeed, price-to-rent ratios rose to new highs around the second half of 2009 while price-to-income ratios also resumed their surge (Figure 1 ). Mass market price-to-income is now about 2½ times it was at the bottom in 2003, making houses in Hong Kong SAR expensive relative to household income when compared to other cities in the region. (Figures 2-3 ). These developments have made housing affordability a prominent social and political issue and raised concerns about the sustainability of this property market price dynamic.
The turnaround in economic growth and competitive mortgage programs offered by banks at extraordinarily low interest rates are widely credited for the recent surge in house prices and transaction volume. At the high-end, attention has also been given to Mainland buyers seeking better rate of return and residency in Hong Kong SAR through the Capital Investment Entrant Scheme (CIES). The authorities have acted progressively from October 2009 to counter the upsurge in prices through prudential measures, with more conservative loan-to-value as well as debt service ratios and curtailment in mortgage insurance availability. They have also raised property transaction taxes and taken steps to ensure more supply of land enters the market for residential housing. Most recently, real estate was temporarily removed from the asset classes qualified under the CIES.
In spite of the measures taken, the risk is that house prices will continue to rise rapidly on the back of high liquidity in the banking system, low interest rates, improving demand for credit and continued robust growth in Mainland China, making price misalignment from fundamentals a financial stability concern. History shows that the likelihood of price misalignment is high in the period of sharp price growth, which is driven mainly by excessive optimism about future rates of return. The larger the deviation from fundamentals prices becomes, the larger the threat to financial stability when prices correct. This paper compares movements in Hong Kong SAR's residential property prices with those implied by market fundamentals. Our approach is to measure a benchmark price based on the relationship between price, rent, and ownership cost. We then use this measure to characterize price deviations in comparator markets as well as discuss similarities and differences with Hong Kong SAR's experience. We discuss briefly a set of policies that could help contain imbalances in Hong Kong SAR's housing market going forward.
The main findings of the paper are:
· First, on degree of price misalignment, we find that house prices do not appear to be out of line with fundamentals in Hong Kong SAR although prices are rising rapidly.
· Second, we find that over the past decade, misalignments in house prices have corrected frequently in Hong Kong SAR. Deviation from benchmark prices has a half life of around two-four quarters, on average, comparable to Singapore (five quarters) and is more persistent than China as a whole (around one quarter). This constant correction of house prices is unlike the behavior observed in several industrial economies before 2008-especially the U.S., New Zealand and France-where deviations from benchmark prices tended to persist for much longer, allowing for an accumulation in vulnerabilities, ending in a large and abrupt adjustment.
· Third, the prudential measures unveiled by Hong Kong SAR from October 2009 onward appear to have had impact on price growth. The gaps between market and fundamentalsimplied benchmark prices have become smaller as well.
Because the benchmark in the asset pricing approach is linked to market rent and a set of fundamental factors, this measure of price deviation should give us an early warning indicator of market exuberance that we can compare across cities and over time. However, it should be noted that while this measure can capture house price behavior that may not be consistent with equilibrium, it is only a sufficient (and unnecessary) condition for detecting a misalignment from fundamentals in housing markets. In many cases, serious misalignment only really becomes apparent after a substantial and typically abrupt price decline. Nonetheless, our measure of misalignment has identified several historical episodes outside China, including Hong Kong SAR during 1997 and in several advanced markets more recently.
Given the Hong Kong authorities' awareness of the risks excessive property price growth poses and their experience in containing the impact on household and financial institution balance sheets, the likelihood of financial stability precipitated by a housing price bust is small.
While we do not detect over-valuation in Hong Kong SAR's residential property prices as recently as the second quarter of 2010 from the measure used, imbalances take time to build and may also take time to be clearly revealed. Hong Kong SAR's tie to U.S. monetary policy through the currency board implies that little can be done to affect real interest rates. Therefore, the Hong Kong authorities will need to rely heavily on tight prudential regulations, particularly as related to underwriting standards for lending to housing as well as using the fiscal tools at the government's disposal-including land sales and transaction taxes-to ensure the housing market evolves in line with economic fundamentals.
The paper starts by organizing salient facts about property market developments and concerns in Section II. Section III outlines an empirical strategy to assess house price misalignment as well as displays characteristics of the measured misalignment in known cases of "housing bubbles" and refer to results obtained in a related paper on comparator cities in China. Section IV investigates whether housing prices are overvalued in Hong Kong SAR. Section V briefly discusses policy options to contain house price inflation and Section VI concludes the paper.
II. SALIENT FEATURES OF THE HONG KONG PROPERTY MARKET 2
Price-to-rent has been on a rising trend since 2003. But contrary to other cities in Mainland China, high-end, larger residential units in Hong Kong SAR have commanded significantly higher prices relative to rents from mid-2003 onward (Figure 1 ). In fact, price-to-rent ratios were more or less similar across property classes until around 2003, after which large units have seen price-to-rent ratios increase more rapidly than smaller units. Since 2005, price-to-rent in larger residential units (Classes C-E) has surpassed their peaks in the late 1990s, while price-torent for smaller, mass-market units (Classes A-B) has not reached their previous peaks.
Housing affordability has deteriorated since around 2004-05, especially at the high end; but while price to income ratios are very high, the mass market segment is still more affordable than during the 1990s peak (Figure 2 ). Prices relative to average household disposable income started to rally sharply around the end of 2007, most strikingly in the larger unit, luxury segment (classes D-E). The recent spike in price-to-income happens during period of extraordinarily low real interest rates, much like pre-1998 ( Figure 4 ). Indeed, current price-to-income is high compared to other Chinese cities, Singapore, and Tokyo ( Figure 3 ).
Meanwhile, the mass market segment has become increasingly tight since 2003 ( Figure 5 ). The same cannot be said at the high-end larger units, where the vacancy rate has secularly risen ( Figure 6 ). Indeed, there have been fewer completions of smaller flats with developers instead focusing on larger, more profitable units (Classes D-E) in 2008-09 than before. As the economic recovery takes shape more robustly in China, prices have reacted to the supply shortage and strong demand.
One important, salient feature for Hong Kong SAR is that sharp price growth relative to both average income and rent metrics appear to be more accentuated at the high-end. This pricing phenomenon is not new, having started since 2003. But coupled with higher and rising vacancy rate in that segment, any potential house price bubble should more likely show up initially in the high-end large units. 
III. HOW WE ASSESS PRICE MISALIGNMENT: AN EMPIRICAL STRATEGY
The purpose of this exercise is to gauge how far market prices may be deviating from benchmark levels that reflect the fundamentals which would support prices in the medium term. Judgments on the level of prices are difficult to make, but it is possible to compare prices with those suggested by asset pricing relationships. The basis for assessing whether the level of house prices is "too high" or "too low" is as follows: In a housing market with well-functioning rental and credit markets, the cost of owning a house (in nominal terms), or imputed rent, should be the same as the cost of renting a similar house for the same time period.
3 If ownership cost is higher than market rent for some time, then buyers may be overpaying for that property and should switch to renting a similar property instead. Such deviations would induce arbitrage through changes in rents as well as changes in investment plans, which ultimately move the price toward its equilibrium.
In a frictionless equilibrium, a "no arbitrage" condition guarantees that the annual market rent is equal to annual cost of owning a property (or imputed rent):
(1)
where , and denote market rent, benchmark house price, annual total cost of ownership expressed in terms of cost per monetary unit of house value, riskfree long-term interest rate, the property tax rate, the income tax rate, mortgage interest rate, maintenance cost as a fraction of home value, expected annual capital gains, and an additional risk premium. Note that in an efficient-market equilibrium with no friction, should be equal to market price, in every period.
Our strategy is simple: We calculate and compare it to market price. If there is a deviation between the two, then the market price should gradually move toward the benchmark. To calculate , we use available information on market rent and fundamental determinants of user cost in equations (1) and (2).
Even when there are no other reasons for market inefficiency, the underlying assumption of low-cost arbitrage between owning and renting is unlikely to hold perfectly. In practice, with financial service fees and commissions as well as moving cost, switching back and forth between renting and owning is not "costless." These transaction costs suggest that the deviation between market price and and benchmark price, , can persist for some time before market forces work to close the gap. What we would label a misalignment is the type of deviation that is more persistent and sizable than can be reasonably accounted for by a normal transaction cost story.
Because the underlying metric is linked to market rent and a set of fundamental factors, this measure of price deviation should give us an early warning indicator of market exuberance that we can compare across cities and over time. 4 However, it should be noted that while this measure can capture house price behavior that may not be consistent with equilibrium, it is only a sufficient (and unnecessary) condition for detecting a misalignment from fundamentals in housing markets, which tend to be slowly moving. A serious misalignment tends to become apparent after a substantial and typically abrupt price decline. For example, prices and rents could both move up together, making it appear as if actual prices are consistent with the benchmark prices. Despite this, both prices and rents could still face a sharp fall as the housing market deflates.
One important thing to note is that benchmark price should be higher in high average price growth cities, ceteris paribus, and changes in real interest rates or taxes would operate on a low ownership cost base, yielding a larger percentage effect on rent-to-price ratio. In typically high growth cities, therefore, the effect of changes in fundamentals on benchmark prices (relative to rents) would be larger.
A. How We Calculate
For risk-free interest rate, we use five-year Treasury bond yield (or equivalent). For mortgage interest rate, we use nominal lending rate on housing loan (at least five years), except for the case of Hong Kong SAR (see explanation in Section IV). For maintenance cost, we assume a constant annual depreciation rate of 2.5 percent (following Harding, Rosenthal and Sirmans, 2007) . For countries or localities that have arrangements for tax deductibility for mortgage and property tax payments, we use the marginal tax rate of the typical homebuyer (the tax rate that applies at per-capita household income level). For rent, we use market rent data in national currency per square meter from the same market segment as that for which we wish to calculate benchmark price. All house prices and rents are seasonally adjusted.
We assume that (i) buyers form their capital gains expectation according to past observation as well as their local knowledge about future price dynamic and (ii) the relative risk of owning versus renting can vary slowly over time. In practice, these two variables are difficult to observe or measure. We use average trend growth rates (a constant) to represent "normal" expected future house price growth for each market.
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The risk premium should, among others, depend on the degrees of price and rent fluctuation and the ability of homeowners and renters to hedge risks, which may not be constant over time and may fluctuate more in a crisis. We rely on equations (1) and (2), assuming market price is equal to benchmark price on average, to extract the risk premium from the data and use its slow-moving component to represent the risk premium in our calculation of the user cost.
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In our framework, fluctuations in the benchmark price are associated with changes in market rent and long-term changes in real interest rates, taxes, maintenance costs, "normal" expectation of capital gains, and "normal" premium. They reflect changes in fundamental factors. In fact, as these fundamental factors change smoothly over time, most of the fluctuation in our benchmark price reflect changes in market rent. After these fundamental factors are accounted for, the remaining fluctuations in price are associated with "excessive" fluctuations in house price expectation or in the premium.
B. International Comparators
This methodology gives results that capture large and persistent pre-crisis deviation from benchmark prices in known cases of "full blown housing bubbles," such as those in the United States, New Zealand, and France.
Given the assumptions outlined above, the gap between house prices and their benchmarks show sizable and persistent overvaluation in the housing markets in U.S., France and New Zealand. With small sample, the ADF test has no power to reject the null hypothesis of a unit root in the price deviation data in these cases. If we model these deviations as following an AR(1) stationary process, their estimated AR coefficients would be close to 1, which means a highly persistent half life. Buildup in housing price misalignment can require years to become apparent. Serious misalignment tends to become apparent after a substantial and typically abrupt price decline. Nevertheless, a substantial degree of price correction seemed to have taken place along the way in Australia and the U.K. (Figures 7a-7b ). In a related paper (Ahuja et al., 2010) , we also perform a similar exercise for China as a whole as well as the mass market segment in five Chinese cities-Beijing, Guangzhou, Shanghai, Shenzhen, and Tianjin-and high-end markets in Beijing, Hangzhou, Nanjing, and Shanghai. While the choice of these cities was necessitated by available rent data, these cities have better functioning rental markets than other Chinese cities and are amongst the wealthiest. They also have income much above the national average and have seen amongst the fastest growth in prices in recent times. Therefore, they are cities that are more likely to show sign of excessive price growth.
The main findings are as follows:
1. Despite sharp rises in price-to-rent across China's residential real estate markets, we find limited deviations from our benchmark measure in the overall real estate market and the overall residential market in China in 2010H1. Overall prices are roughly aligned with benchmarks, and prices have risen alongside rents and falling user costs (e.g., real interest rates) (Figures 8a-8d ).
2. However, mass-market house prices in Shanghai and Shenzhen as well as luxury house prices in Beijing and Nanjing were more than 10 percent away from benchmark levels in 2010H1, an indication that they may be in the early stages of excessive price growth ( Figure 9 ). Recent policy measures to cool down the markets unveiled by the government in April 2010 was therefore timely.
3. In the second quarter of 2010 price growth has slowed down and the gap between price level and benchmarks has narrowed in some cities. Recent policy efforts therefore appear to have already had some impact.
4. House price deviation tends to be corrected relatively quickly over the past decade in China as a whole, with an estimated half life of around one quarter (an estimated AR(1) coefficient of 0.32). Deviation from benchmark also tends to halve in large Chinese cities such as Beijing and Tianjin quickly at around one-two quarters, whereas the same process could take from roughly four quarters in Shenzhen and Guangzhou to seven quarters in Shanghai. 
IV. ARE HONG KONG RESIDENTIAL PROPERTIES ALREADY OVERVALUED?
This section focuses on identifying whether house prices may have deviated from the levels consistent with medium-term fundamentals, both in the mass-market and larger-unit, luxury segments of the private residential property market in Hong Kong SAR. It compares Hong Kong SAR against Singapore, as well as other Chinese cities reported in the previous section. It then identifies underlying risks surrounding property price fluctuations for Hong Kong SAR going forward.
In this exercise, we use market rent and price data (seasonally adjusted) for appropriate segments from Centaline as reported in CEIC. Maintenance cost is assumed to be a constant annual depreciation rate of 2.5 percent (see Harding, Rosenthal, and Sirmans, 2007) . The property tax rate is assumed constant at 0.1 percent. Expected capital gains and the risk premium are measured in the same fashion as in the exercise performed for China detailed earlier. The risk-free interest rates are five-year exchange fund paper yields. The mortgage interest rate is the HSBC's best lending interest rate (5 years) throughout the sample.
While we think that the best lending rate is a better gauge of what is considered "normal" over the long-term (and is consistent with the duration used in the risk-free rates, as well as in comparator countries), the majority of new mortgages have in the recent quarters been referenced to the Hong Kong interbank offered rates (HIBOR).
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Mortgage interest rates should be between these two extremes. As a result, we can use these mortgage interest rates to derive an upper-and lower-bound for the benchmark price (for each market segment) for the first half of 2010.
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The lower benchmark price gives the upper-bound for the estimated deviation from fundamentals. We report these ranges in Figure 11 .
1. Market prices do not appear to be significantly out of line with rents and other fundamentals in 2010Q2 (Figures 10a-10c) . Compared with 2010Q1, rents have picked up strongly to catch up with prices in 2010Q2 on a seasonally adjusted basis, while other fundamental factors have not changed. Moreover, price growth has also slowed down in general. As such, in 2010Q2, prices are broadly in line with the level that would be consistent with fundamentls ( Figure 11 ). ( Figure 12 ).
Hong Kong SAR's property market has a strong equilibriating tendency and anomalies between prices, rents and other fundamental factors are quickly eliminated. In fact, we estimate a half life of such deviation to be as small as around two and four quarters for Hong Kong SAR Class E and Class A property types, respectively, with the rest hovering in between.
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As such, our model would tell us that market prices should continue to rise toward high benchmarks, since there are currently strong incentives for funds to enter the housing market given the low ownership cost and rapid increase in rents. This is particularly true given the likelihood that real interest rates will stay low for an extended period, given the Fed's continued easing and a recent pickup in inflation in Hong Kong SAR. The tug of war between the underlying low carrying cost and prudential control should continue as policy measures attempt to lower the public's expectation of future house price appreciation. Meanwhile, fundamental factors of demand and supply suggest that the market will remain tight since near-term supply is inflexible.
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This would appear to support continued robust increases in benchmark (and market) prices in the smaller unit, mass market segment. Given that market is less tight at the higher end, should price inflation persist at a high rate in the future, measures to cool down the property market aiming to raise ownership cost in this segment may be warranted. 
V. WHAT ARE THE POLICY IMPLICATIONS?
While there is no sign of significant over-valuation of residential property prices in Hong Kong SAR in the second quarter of 2010, there is a risk that property values can deviate from fundamentals in the environment of strong credit growth and low interest rates.
On top of low real interest rates and independent of leverage, China's households are more likely than others to be natural buyers of real estate in Hong Kong SAR. They are more likely to be optimistic from past experience of robust growth, have no other investment alternatives for high saving, and prefer collateralizable assets without significant tax consequence on their value. Strong tendency for the wealthy in Mainland China to own property in Hong Kong SAR would continue to lead to significant spill-over into Hong Kong SAR's property market, given the attempt to clamp down on price speculation there.
As property prices rise beyond fundamentals, an abrupt shift to home buyers' degree of optimism, rising ownership cost, and disruption to buyers' ability to borrow could cause a significant fall in prices. Internationally, it is typically the case that real interest rates rise just before a housing bust (IMF, 2003) .
When prices fall, there is a risk that they then undershoot their fundamentals for a time damaging the balance sheets of households, firms, financial intermediaries, and disrupting economic activity (notably real estate investment). At present, given the awareness of the risks, policymakers' actions to lean against house price inflation through a multi-pronged strategy of stricter prudential rules on loan-to-value and debt service ratios, expand land supply for residential housing construction, and subsidized rent-to-own program for the middle class (the so-called sandwich class), the risk of a sharp and broad-based decline in real estate prices is low.
However, the link to U.S. monetary policy through the currency board implies that real interest rates are likely to remain low for some time. Containing housing prices and mitigating the risk of an asset price boom-bust cycle, therefore, will have to be met solely through a graduated, well-balanced strategy to coordinate expectation around a stable, slower price growth. Given near-term inflexibility of supply condition, this can only be done by pricing buyers out of the market until supply conditions adjust-through tight prudential standards by lowering loan-tovalue (and making it inclusive of smaller units as well) and debt service ratios and relying more on fiscal measures (such as expanded provision of land, particularly for developing smaller units where supply conditions are especially tight).
VI. CONCLUSION
We have compared movements in Hong Kong SAR's residential property prices with those implied by market fundamentals. Our approach to measuring equilibrium price is based on the relationship between price, rent, and ownership cost. Using these measures to provide benchmarks for tracking market prices, we characterize price deviation in comparator markets as well as discuss similarities and differences with their experiences.
We have found that house prices do not appear to be out of line with fundamentals during the second quarter of 2010. Moreover, over the past decade, house prices have corrected frequently in Hong Kong SAR. By and large, our indicators of price misalignment in Hong Kong SAR show less persistence than that was observed in advanced economies before 2008, especially the U.S., New Zealand, and France. In those cases, price misalignments persisted for a number of years and vulnerabilities were able to accumulate, ending in a large, abrupt adjustment in prices. Recent announcements of regulatory changes in Hong Kong SAR also appear to have been effective in tempering price growth. Going forward, to prevent excessive optimism from taking hold in high liquidity environment and given the currency board regime, the authorities will need to rely solely on tight prudential standards as well as fiscal measures to help mitigate the asset price boom, and insulate the balance sheets of households and banks from damage when interest rates rise in the future.
